Cationic liposome-mediated nitric oxide synthase gene therapy enhances the antitumor effects of cisplatin in lung cancer.
Cisplatin is one of the most effective antitumor drugs for non-small cell lung carcinoma (NSCLC) patients. However, its efficacy has encountered a plateau due to its side effects and drug resistance. Inducible nitric oxide (NO) synthase (iNOS) gene therapy has been reported to have antitumor effects in several types of cancers and enhances sensitivity to cisplatin, but the effects of iNOS gene therapy alone or its combination with cisplatin in lung cancer remain unclear. In the current study, we evaluated the effects of cationic liposome (LP)-mediated iNOS gene transfection on enhancing low-dose cisplatin-mediated antitumor effects in the A549 human lung adenocarcinoma cell line in vitro. Furthermore, we examined whether iNOS gene therapy enhances the antitumor effects of low-dose cisplatin in two A549 human lung cancer cell xenograft mouse models. The results revealed that iNOS gene therapy may significantly enhance low-dose cisplatin-mediated inhibition of cell proliferation, invasion, migration and promotion of cell apoptosis in A549 cells. Intratumoral administration of the LP-pVAX-iNOS complex significantly enhanced low-dose cisplatin-mediated suppression of subcutaneous tumor growth. Moreover, intravenous injection of the LP-pVAX-iNOS complex greatly enhanced low-dose cisplatin-mediated inhibition of experimental lung metastasis and prolonged the life span of mice without significant organ-related toxicity in a nude mouse model of lung metastasis compared to the cisplatin alone-treated group. Furthermore, iNOS gene-mediated enhancement of cisplatin-mediated antitumor effects in lung cancer may be related to the attenuation of p-mTOR, MMP2 and the activation of p-p53. Thus, the combination treatment with iNOS gene therapy and cisplatin may be a novel and effective therapeutic strategy for lung cancer.